
■cvirflo lliii)illlq.^ifill pilp1ll nnlpllniiniiq(]ll 
gALUI ^iuj jtMoU 2uUll 3jIjV I 



t^i^XI i-ujaoJI J^sljjs 2_ <jj^-»JI flJL* l>j jjjJlj tjl^il L-ujJoll^ ^iiil j«aUaU i*Ull 4-ijjjji.l Cl>jj£ 



^bujilj \a^t dj^-Vl : swQjjJ! 







*1426 ajjf; 



uLu$ji£)Vl uLwLui a«j$ ^>"i \ i ** m J * sj#"^ "4JJ>&! 



2UdA4 

: Jlsuj < 4-tA-i^aj 4_!T (jyicj JiA^ta ioJju (jr iJ V £ys (jyic a^LlxJIj 3^L*^sJlj toJuvj «UJ Jla^»JI 

^yic BjjiLSJI 4jjjJU 4_dlajJI j^l_^=JI (Jjjktll ^igtl t_xjjjil!lj ^y-ttJI ^-lLClU 4_oL«JI 4 (mmjJLI (jjt-ujj 

'"'I j^'lt 4-a=_jjJ aLcIL&VI lJUfc (jGIjj iJ^wtJI (JiJ-<-u £_ (jj^jliil 4_ji^JLIj 4_j_Li!lj 4-iISTJI cJijLiajJI (J-i-iSi 

(JJ-*-J J - ^>"^ i^gj-g-LiJI aJlSjJI 4_La=_c f-2-S ^- LaJu2 jlj-aTu-uVI (J^>-I <j-a (jLsjVIj aIaJL ■xAjluX I 4jLliIu i>^J2 Cr^-J 

4 a ' a~t II 4_l!jJl!I <_jjLa=-i!l *_a J) ***'"' Sh , '-^i * J *• TJ-^LaXI J-di-^-i (V 1 uallj 4_aL*JI Bjl^VI Ci-Laa- Ju2j 

d"l ,^« .^.-^ i 2 '<* I ^— . t ( J_sjl!I ,jjj-<-u '"'I ALall a (_y^=l —- ' AjjJljv 4_ia1c (_i_l!L-uI Jj^J ' *4HdJ^-^ ?^°l>r * . ^r 

sj_j£=jJ1 Jiu^ i^JJI 4Uii3^JI 4_iig.U j_uL«II ^IjlcI pjj_<i-<3 I§_ B^LiiJI oJla cJiuIi jSj <4jLJlLjl<s ^ii! 

4_u^SJ^lio (jL>J Jj'^— I ■"■•" ^yic L^jLo £_j_uL*11 Jla1»J il ( 4-i.u.mjJll 2_ 4_ljjjJlJJ1 Tc-alj-JI f.[±i '£- 4_j_<_uL-u^1 

*JaljJI *_a 4_ujL»JI 4jJjJI (J^Ijjj CU-po ^'igtl l_xjjJl1!Ij ( _ 7 lait ^-lLClU 4_aL*JI 4-i.u.mjJHj (J-«-*-!l <3>'- u (J-^ 

(jr ujjLJ ^-aLJj-iJ 4_LaL=Lla 3j b m ^L^ill I§_ ^jLajL!! tfjui r-jJelJ (J^jlJI <jjj-<-u <— il MtVia 4_Jsj_aj (_£Jl!I ^yla-ill 

.4_J_<_uL-U 2 1 4jI ALall a J)J^~- i ^_ 4_LiLalj J-I^j|j 4 (_>«-*-!' (jj-"^ tAUl j-I^j! 

<JliljL^JLI ' _)l i -<"<^-il 4_jji : i^3 (JjLuj 4ji^jjv diLcjjJsj^J ^^Jll (_tjjjLl!l j-^slj-a ^_ 4_jjjJLIj 4_L<.a-i.uJI 3j_$jv2l 

.^alij-J! I Jyl ^aj>UI 
j^l «UJI (j-a J-aG 4.1JJJJL1JI 4 M(7-»JI aJJb < ^ J y (lAJ y <^t" (jr^J ^-&LUI jj^lajj ^ja i^"l 4_aL»JI Bjl^Vlj 
( JljlSjlUJI jjja ji->o i La i ■■ j^a <_jjJLjiLj t 4_aj^iJI 4jjj)j_«iaJI <J1jIjL^JLI (J-u-aG ^_ j-jIul-La J'^— • "■ j p j i -" (jl (J^-J 
.diljL^JLI ^>jui <— il iii"^I 4_JLa£. ^S-cJi3 (_pJI Jl^-i miVIj <— il Luialllj <J1iLujJl1!L 4JLCli.uVLj 



^_&Llll jji^iajj ^ja call 4_aL»JI Bjl^Vl 






A#jX\3 iuw-JI 3j^e'5f I uUJjj&ll 



^U3^lj AajuoJI Sj^-Vl uLuj^ftl uLuuUl 2 

4_l*^_lxl!I 2j ^Vl (J-iLjJ^p^xJI ) 4_Lg^ 4- *.i <mL-uV| diljLgil <_jjJlHI (— )l ul^I jj\ 4_u2jJI (_ajLgj 

<— iLuj^"^-i IV I (_y_aJ 4_jjJuJI JJljlJIj (J^LlSJI 2j_£jvlj 4_j^L=lJI al JlJcIL<jiI (jr -l£. 'j-iL-^ QJ) ^~*J <l)ti ( *4H>^'j 



(y-o cjL_lJ_j^=iJVI i-l&l Ia-ujLJ^\ cjIjL^JLI JL-LoJll 4_aj>UI cjIjL^JLI Cr lc a_u2jJI oj^-a ^j-Tiaj 

jL^JV aljieTi-ml (Jr It 4_»^Lk!1 CjljLgilj tj-jj >^a2Jlj tiJ^L^Vl e^LLsj ^-JjjLlJI J>JlJl!Ij ^JjL^xJI aljieTi-ml 

( Jj_^3j3j I g i^t^ A-JL^laj i-jjj^pi^xj V I » La-2JI ( . 1 j^j3j <_d_2 2jl_^-aj t^yJGLftTJIj ^^^^JajJI 4_i£.jij (j^LJiJI 
.S-tl^il i^^LtxJL ^aLkll cjljLgil ^jlc. c-ijjuJI <l> cjIjL^JLI t>jjt> fj\ iaLiVL 4_jJ_j^=JVI j^IjJlII 

4_jJL1!I JjHiJIj JjVl S^laJI ( _ ? Jfc jrGp^ cr^ 1 VJ^J ^-^'-ih^' l_oLSjv {_ys <Jj^' O^?*^' Cy* ^.'■l^'*-^ a JLAj-LtAJg 

•i^JjjLJ ijU2^544 ^Jl^3 Cy l£. 



: (JT JLl!L^3 4_C.jj^J 4_LJJjJlJ A 






107 



AJ13J4JI jjulJI ^1 



=j j-j, Lia-Sib aUtill <— iLn-uL-ul ^ylc (JjjLxj : iJ )j s $\ BJlv^JI 



52 



(jUj-aj^^l) (jlalj^VI .SJlslL<j (j^jLiiJI jL#^- ^IjuielL-ul aJL^Ls (jyic (JjjLcj :<LjJI!l1I i>Jo-jJI 



90 



2i\^j"i^-^\ % ^\ j_»^|_L*JI (jjjLjSj ) j^">-'^ (jyic (jJjl-CJ tAjJlfil! fijLVjJI 



100 



=-Ah ifijb^lj CJ- 11 ^ 1 (JtH^J 3 Cr 1 ^ OiJ^ "-^'j-" z^y 



140 

55 



4jJj^pi=xJVl 4-LalAJI al JiicILjiL (JjjLcj : 4_<_a^L>J1 S Jlv^JI 




cvkTiq II LUjiiJIg .^inl l pilnlll nnlnll niiiiiig gll 



■ 



3 
'•3. 



4 












4-ujili < U »mJI 3j^f'5f I uLLJjjtttl 






'"^-''JL?"'^"" 1 ^ ^Lu-uLml 4_<ijjJ ajluj\-uj^\ diljL^JLI lui-LL! 4_aj^UI ^IjL^II ^le, <L-lL>JI ajjt ^jl>J 

tiiJj_^3j i ijjl J_!l ^_ 3jl_LI dlljl—uJIj S J 4T~^ <^->L"t^> ''-^i^-^J dlLajLSJLI *-«^>- 4_LiLi=3j ' . i ^~" 'J ' I J L$j'j-^'j 
<JJUJl^3J i 4_jjj^i^ L JVl <LLaJ mi! I -a I jLseTi_ml 4 U nil^J 4 li i u j a 4_jjj^lij=xJI jJilj.S (J-«-C. «jL^-o <— IjJuil <— il ni^—it 

4_JLc£. 2j— il-i J I 4_jj_L=J <>j— il-S (j-a LgJbj^jj 4_jj^Ilj=xJVl j^ljjJI <Ujt~t->o 4j>7j^ «jL^-« (jA' 1 < -r 1 J jL -^ > ' ^T^dJ^ 
4_jl jL 4_^3L>JI (J-jJLjsJLI a I JlJcTli-u I 4 j^j^~ >j BJljvIj 4_gjv jj^j ( j_uLrtiJLj 2 LLaJLa j-j-LaJI (j-a diLvjJ (jyic. I g « • La j 
«■ La-flJI l_*_i£=jj3 <_jjJlJ11I <— il mi^I til!JL_=3j (_£jJl_l!I JjjJl-JI aljuir" > nL 4^v^i!l rfUj— >J 4_JLj_Laj (j^LreJjl 
(J_«JtJ 3j_&Ljv CjJ)*~~ '"'^ 4jvjJJLj I g -: j 3e ljj i La La 3e 1 I (jyic 2jl^>.jJllj 4.jj^!lj=]JVI jjljjJL 4_^3L>JI 4_jjj^i^x]VI 



: ^LlILs 4lc.jj-<3 4_ijjjJiJ 4 La> 295 JJlC 2_ 4 M<7-*JI aJJt. i2j>\j\-£A ^yic L_*JJJl1!I a!u 

w 100 L_x^3j_Llj (^jljlJtj (_yJljjJI J^lj-5 (i^^ CT^- OiJ^ :4 Wj-" fljL3-yl . 1 

. 140 ^"^tyi aaliJ! (a ljLi e l^L ( 3 :f jUi :4L^LJkJI Xjl^^J! .2 



.295 



^UJ! 



^ 



4-(S>tfj £>i>iiij ^ii>^ I JjUtfp 



.4-lJJjJlJ 4 ,^-w 100 : fijL^yi 0jJt ^UjV «j3jjJU CxJ3jJ! 



Electric Resistance 2U3b>£J! uUjQif 

4_-ajLHL (jr «_ luJ 4_(_ t ^>L>JI O j_&j i-jLL.-i.JI jf J_LOfrU 2j!j-^>* ^-J-i fLflJjV A— *JJJ Cjl_i_J^=xJVl 4-Cj— <-u 

. Resistance _i? jl ^L^^ti 
tUb^lliiUm 

4_S1_L=J1 <j_a *j-»- Jl-23 2_ l-cj-luIO (jP-ltj 4_jjLj_£^3 2j— il-i £- (jyjL-jj^^xJI jL-jll! jJj— a 4_JaLcl (_,_& 

j-ajjj Ohm (jyJLiVl *JL*JI Jl A-i-^uJ ajVl (j^-i-uj o-"L_j^ «Jljv_jj S_jjLj^^=l!I 4_ajLHI ^jS ^123 

4_jj_iL>jVl i_ajj_=»<JLj diL-ajLSil <— ibl—ma* '£- 4_ajLiLdL! j— ajj J i>2 ^'i-L-^UI j_ajj|__j 4_aL2il (j^LjJa i>Jlj>.jJ 

3.sLa (j-a 4-Cj_ll£1/5 ^ A ij 4 »-L<iJI 4_uL> <LajL2J,Lj ( _ 3 _«_luj pj-"-^ i Jl&j j-l<Tu V L^ILdJ^j : 4_uL> 4_ajlJLa . 1 

. (iiLi.alj-Li.aJI) i_3Jl>JI 2jl_o-i c\ Ut'ta ajj^-Mill l£J^Llu! £ys jj (j^jjJ=xJI 
4_ajLSJll A_n_i2 ^_ p *^— i -»•" 1 1 Li!j_?e-La p Iji .SjjvjJ liL! jij j^^~> Dj *_ajjj I j**< oj^j) : 2j_L»ILa 4_ajlJLa .2 
.(jjjj-ajQjIj (Jjfc-Lu.ll j jj^IjJI fij-4^-1 ^- <— iji^tl ?-LLLa fij_L!Ljil L-jLajLSil j-^-lu! <j-aj Ajj 1 La 1, 1 



uSjiii gjijuij ^Ji>ai ^ijj 






a^>iii ^umuji sj^vi uL^ii^i 



LjL^J (jj)^~>" ^-J^*«J JtJvlj ^Lj-^s ilaiw jl i ( ILi (jyic- 4 1 1 ^"i a 4_ajLiLa £ys j"^"~»l (JJLL& (jj)^~>J LaJiic tiUij 
..I JLJ=uij 4_i!LiJI 4_ajLSil ^-jljtJJ ^ ualLa 4_jjLU1 4_ojLSil 4jL#Jj 4_jjLi!1 ^jjLSil AjIJlxj ^ 1 1 aj " Jj^l 4_ojLSil 

■J^-i Mill jiiiJl 



HWV WW^WV 




.^Ijlll ^yic 4li^i"ia l^l^-ij R} ; R 2 , R3 CiLagliLa Cj^Ij <jJl_L& o^LeJ J^- 1 Mill '2- 
t^yA Rt 4JLL.J1 2jjI jJI I§_ 4_ii=i]l 4_ajLHI f-j^jJta 

R t = R : + R 2 + R 3 



V t = Vi + v 2 + v 3 



:oMi]l cjLjjLSII '£- J^>A\ ^jj* Ul 



uSjiii gjijuij ^Ji>ai ^ijj 






a^>iii ^umuji sj^vi uL^ii^i 



(^j ^Ijl!! cr^ 1 L*-* 5 ^'^"tl 4_JLlJI ciiLjjLUl! <Jl=xJI 4_ajLSil ulo»I 

Q, R 2 = 70 Q, R 3 = 100 Q, R 4 = 120 Q. R : = 30 
R t = R : + R 2 + R 3 + R 4 = 30 + 70 + 100 + 120 = 320 Q 

j^j^UI^uUjU* .2 

4 t-iii't £_ L*-a ijLAlota <JLiLI Jl_l!I *-J-*^- (jj ""-»" L«Jl_lC (_£jlj_l!l < jr lc 4 I i^i"a <JLiLajLSil (jj ^-i" 
4_jL$Jj I g JaJLJ *_a (JLiLajLSJll 4jl Jlj (Jj^s^j jj». I (^^Jjl^j ji ^jj^l 4 U * > ^_ La.a 4jlajj*^j iIjLjL^JJI *_l«jvj 

■ J^— i Mill j-IiiJl \$th,*\ *_a CjLajLSil 



-AA/V 

AAAr 



■AA/V 



uSjiii gjijuij ^Ji>ai ^ijj 






ijjji^S ~te**y Sj^Vl uLlJjj&)I 





• 

• 


1 ■» ■ _ 1 





1 



1 



1 , 1 



c^illci' 



Rj R2 R3 

iljLjllI p^AJta i_£jL-uj ( _ y l^aJI jLlJIj I ^"oj^ l_*-<-cl». CjLajLSil (jyic Ij-scjj ^1^— ill ^jLxTLJI .Z 

t^jijjJi ^ a^iii ijbji ^ujVi cjUjLuj a_jl==ji ^lsii <.,,„«j :2 jn« 



R, = 50Q 



R 2 = 90Q R 3 = 150Q 



R4 



= 450Q 



R t 
l 


l 


Ri 
1 


+ R 2 + 

, 1 , 


R3 
1 


+ R, 

, 1 


R t 


50 


' 90 ' 

9+5+3+1 


150 


450 
18 




Rt 


450 


450 



450 



Rt = 25 Q 

.^JLL-oJI ejjt\ jJL 4_ajLiLa Jjal (j-a jJu^sl 4_JL=jJI 4_ajL2il (j| ib-w^lj 



uSjiii gjijuij ^Ji>ai ^ijj 






a^>iii ^umuji sj^vi uL^ii^i 



2jjljJL jUI jLl!l o ^ flJ^jjji A j_u.aVl ■ 



R i^jUii X I jLUi = V j^i j^ 



V jl^i jj^i 



R 4_ajLHI 



V o^ji^ 



I jLUI 



R 4_ajLHI 



I jLjU! 
: 220 V ^jL^ j^l jL LJc. aJLUI S^S! jJL jU! jLpJI t_^J : 1 J&» 



HWWWWW\m 




3 ^yjljlll ^yic 4 i i <=u a t^jLajLHI j? L*jj i 4_iL=JI 4_«jLH1 4_a_»J2 -iL>ol Vj? <-i-?o aJLuJLI ojui (_L>J 

R t = Ri + R 2 + R 3 + R 4 

R t = 10 + 20 + 30 +50 = 110 Q 



uSjiii gjijuij ^Ji>ai ^ijj 



uLujjlUVl uLwL/l IJLijj **M'i A***«JI Sj^"ifl uLiJ$j&j 



j»jij^jG> 



1 no 2A 



:2 JLI* 



AAAr 



AAAr 



■AAAr 



AAAr 










4-ujili < U »mJI 3j^f'5f I uLLJjjtttl 



4_<3jLSil 4-ajJa Vj? l. 



1 

Rt 

1 
R t 

1 
R t 



1 




1 


Ri 




R 2 


1 




1 


10 




20 


6 + 3+2+1 






60 





1 
R 3 

1 

30 



12 
60 



l_ 

R4 

\_ 

60 

60 
12 



R t = 5 Q 



4jl^-|tl 4_<5jLSil jil 



44>^i 



220 



Sj^l jJ! 4- ^'jW^' ty^ uj^ f^ s JL> - uM- fj^ J^= 4- jW^' s ^ l 



: 3 JL2« 

^1 ^l^oJ! Jill! 2_ 

v 4_t2_)l Mil l 4-3 e lIII 1 1 



22j_u^i 


= 


220 


= 


Kq Jll£. jLlJI cSjuu 


10 


11 j-^o! 


= 


220 


= 


K_2 Jiic jLjl!l cSjuu 


20 


7.33 j^uji 


= 


220 


= 


K_3 jj£. jLji!l cSjuu 


30 


3.67 j^uji 


- 


220 


- 


K4 Jlic jl_jl!l cJljUU 


60 



^^T 44 = 3.67 + 7.33+ 11+ 22 =^=JljLji]l2 






. LojL^.1 L*ji (j^Li : j/SMjJ^aUl O 



. 2jjI j 4- 4_/3jl_La L*ji (ju/LjS : jjJUJI JJ>wJI O 



.^ljnll^U^Ri,R 2 Lsjliil^LjS: (illil!jj>«21! o 



.(^JIjlJI ^ Sl^La ( Ri , R 2 , R3) oLajLLa oM3 ^Lxi : JjljJI jJ>4U! O 
.(^Ijlil (^lc 4l,^"a ( Ri , R 2 , R3 , R4) oLajLLa £jj1 (j-uLfil : JIUL&I jJ>«ttl 



.^jL21L.jU! jLH! iU^ jUJ : jajLJI JJ>«IJ! O 



.jl^>JI J^a ^ji j>L»J : JjLuJ! jJ>wJI O 



(^Ijj]) (^ L*-a cryl^alll Rj , R 2 tJ^LajLlil Cy l£. Ji^aJI (^ -5^J: <j«l£jl JJ>wJI O 



. ^jljHI ^ L^a Rj , R 2 ^jLii! ^Li: jtttUI jJ>«UI O 



tijIjSJI c^ 4 1,^,1, 1 ( Ri , R 2 , R 3 ) oLajLLa oM3 ^Lxi :j£L*JI jJ>«UI o 



s^IjlI]^^^! jl^l i^<^L<c>»:j^A^L*J!jJ>u)! O 



(^jljjll (^ 4l,^."U Sj^ljdJ i^j^JI oljLpJI aU^Sc- 11 -"^ : >£fi (jJLaJI jj>w)l o 
*Ijl*j_^Lj ^jl>HI Ur ^. i\ <^>"U j-j'jjlJI 4- ^-^ J| tip 1 " L *^ > - 3 W^i : J^ £tfliN ji>»^'- ° 



. (^IjlII (j^ Sl^La cJjIa 1.5 JjjLLaj ^^ J^sJI (^fl^^LiS : J^A JJtjil jJ>«2JI O 






^jljHI ^ Sl.^'U oLjLLiJ! ^ jl^>JI ^ ^Li :j^ jjLJ! JJ>wJI O 



. tijljjil e^ IL^La oLjjLLaj £jjl ^^JLl jl^>JI J^Js o-uLji :>u£ jrfLul jJ>u)l O 



i<^-ijX\ ^IjJlJI i_U^>jj : <j&>£*)l jJ>wJI O 



=jJLl s^|jJia.ciU J Liil L>J Lia:J|>iillj^W!jJ>«ai O 



. i^ajil s^SIjJI ^_oLajLHI ^Li : JjjjfcaJlj <^Lfrl JJ>wJI O 












4-ujili < U »mJI 3j^f'5f I uLLJjjtttl 



.{MaJlulfl^l 



uSjiii gjijuij ^Ji>ai ^ijj 






a^>iii ^umuji sj^vi uL^ii^i 



. tiJ^Ljjl ^'j-* 1 - VjW"-* ^^ - cr^' - *-' (_>^='j-c.^' -iJLSLLa (j-uLj^ jL^>~ 



lj& 



o 




AAA/ — A 









4-ujili < U »mJI 3j^f'5f I uLLJjjtttl 



1 ( J__=J_waJL> T-jJsj^J Jji I Q-= 3j_il jjl (_>^3J • 1 

. j-ll/jjVI <_-lc ^.JuLalJI (jlsljx. VI ^JulL<3 (jjjLi2JI jL^j- JJ^^ f- 4 ^ •--- 

. jl_3_>JI i La • • '-^ 1 (j^aJLJ x_o (JjjLlSJI jL^>- _L-ji-> *-<-is -J 

. ( j_a_-_J1 Jiic j_.ij.tl J-»^3j ) (J-jLj-UI jL^>- ^-4^Tu a_3 .4 

. 3, , D ^yGJaJalll <_-lc (j_jl_tlUI jl ^ ^rj-^ f-'-J -5 

(J-jLj-UI jU*- Jilj-c ij_al .6 

. 2 JuJl>- f<u-ij <Lajl__il j_j£. .7 

. (J-jLxSJI jL£>- <— >Ulj-9j tiijIjufcLwo-o (jj-S . O 















V$uii 














S^ljiJI 



4ajIjJI «Jt?-jJI 


'*uJU)i «>ill 5*lj>? 


uS^ii gjijuij ^Ji>ai ^ijj 


uLujjlUVl uLwL/l IJLijj **M'i A***«JI Sj^"ifl uLiJ$j&j 




3>jto^ 2UjLm j*U2 t ^jL^I jj^DI 




: jJ>«£JI lU&ul u IjJ Vlj J-UJi 




tiJ^L-ul ^'j-^- - < -r l jW , -> 4-»\^ - cr^J (_>^='j-C.^' -5Jl*Iuj (j-^LjJa jL^- 




ijtUflJ^I 




(Jjj^sjj tiJ^L-ui . A ojfltl Lla^ls-d ^jLlajLLa 



. : r 1 ujUjlLJI Lui j-L^ 



Oi 



C^WWIHWV — < 



2 JS^ 










4-ujili < U »mJI 3j^f'5f I uLLJjjtttl 



. jli^J^I (jy ic. jL^>JI rjJuO X-LS .Z 

. jL^>JI i La •• '-^ 1 (j^aJLJ x_a (JjjLlSJI jL^>- ^-j-La *-*-i= -J 

. ( j-i^aJI Jiic j_.ij.tl *-*i»J ) (j-jl-x-UI jL^- ^-4^Tu aJ2 .4 

(j^L^JI jL^>- JlljLC Ij^l .6 

. 2 jujuv «iL 4_ajLsil j_j£ .7 















Ri Ikjliil 














£>***» 














jU$*ll3*lj2 



uSjiii gjijuij ^Ji>ai ^ijj 






a^>iii ^umuji sj^vi uL^ii^i 






:2l)LlMJa*)IuI^£UI Lm R4 , R 2 uUiUil^^LLd) 
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: Aii^U 



.B , G , F , E , Cj lL>L2JJ1 Jjjuajlu H (_3j^»J1 ^LlsI (] 



J , ^.'qij (J-t-aj 7-LLLa ..Z 






: jJj^Ulj^iAJI 



7 Segment xj|><i > jinti ol j jL^laVi sj^j ^3 ^jJt J-l^jj 4_2jj_l cA^ l 4>*^' 





ILmI^ISO^I 




lull)! 


SJJil! 






5»^ 








Ujj&ttiaktuJI uLu^ftVI uUwUAiji lW>llj 1^1 3^*1 uLdjj&tfl 


( 18)Jj>£ 


jL^9)tl2Jb>j>4 (£jlt3»L£j3jta 


Segment 7jj!>w g*uJi u! i 


: jjj^UIJ^'ijiS 


Ljlll j J i^ag 4_^Lj^=xJI 2jjI jJL B , C , F , G <JLsl_a}L*J1 lLUJ J^ojj i_^>o 4 ^jJI jU^ 




. OJN x-tJsjJI (jyic J^a^Jlj J i^rttl ?-LLla J-^=J f*J 




D 




X 


> 


com 

Br 








U 

O 

OP - / 






J 

E-9V 

r 


FMfr 


U 


^w^ 
^r 


i 

















18JS^ 



1 N ] 

VOLTS 


■■m J 




.... 






uLJiitSJVl uLwLii iiji Uj4li <U*«JI »>ft- f 2l uLJ^JVl 



•J '^'^j d-^j ?-Lill<3 .L 



. lKX^LajLLa 8 JsJlC .1 



7 Segment ^ij-i ^.ntl c^li jL^Vi 3 jcvj ^4 ^jji J^=.j3 u^ J^ l^jjoji 









li$>llj iluu-JI Sj^'ifl uLJiJlSJVl 



( 19)Jj>*J 
Segment 7g5t>w jx«J! u! j 




\ r^%- 


~^/r 




J|IJ-fi 


f 


i%U 


-w- 


£-9V 


h4/v 




^r 


1 






19JSS 










tejXij lixmii »j#"M uLJjj&tf ! 






. 1K£2 CjLajLLa 8 JljLC .1 



7 Segment *jtj-<i »M»tl itjI j jL^liVi s jl^j ^6 ^jJi J-l^jj ^-2j>^= cr^ 1 <-s>*^N 









li$>llj iluu-JI Sj^'ifl uLJiJlSJVl 



( 20 )Jj>*j 
Segment 7jj!>w j^J! u! i 




-=-§? 



20 JS^ 



■-MM 










uLJiitSJVl uLwLii iiji Uj4li <U*«JI »>ft- f 2l uLJ^JVl 






. lKXtalajLLa 8 JJlc .1 



7 Segment ^ij-i j-^JI ciii jU^Vi sj^-j ^6 ^jJi J^3>j u±jL j^. l^jjoJI 









4^jilj iluu-JI Sj^'ifl uLJiJlSJVl 



( 21 )Jj>*j 
Segment 7^3l>w jx«J! u! i 



A 




IM 






11 1 






D 



I 









21JS^ 







•J '^J iS u= >3 ?~LliLo ..2 . IJvi^diLajLS-a O ^JlC .1 

.j^a^j cd^UJ .4 .9v ajjLI^i .3 

7 Segment *jtj-<i »M»tl itjI i jL^laVi sjl^j ^7 ^j-Jl J^j^ ^SjjIs cr^ 1 <-s>*^N 





4**»l*Jli*JLs->II 






ULJillSjull 








S 9 ^ 






Uijt&yiauAii 




uLJjJi£lVl uUuLii iij$ 


li$>llj 2uuuJI S^fl uUijjiSnM 






( 22)&>£ 






jL^XI2Jb-j>8 ^yidfLwId^Jb 




Segment 7&\Ji£uJ\u\i 








: jj>«UIJ*A*ijiS 


x—iisj ju jLjjji jJ tr~i aj 


u5L*^JI' 


jjl jiJL cjLa^LsJI lLsLSJ tjiAy cki-^ 3 ^ V-?^J " (*\P' jW*V 










. OJN x-tJsjJI (jyic J^a^Jlj Ji^rttl ?-Llila 














— j 




1 






om 






r-^lA/V- 




-W- 






LJ 










— E WV 


/ / J WV 1 - 






u 




22 JS^ 




_+ < 
^9V 




M 




> 




T 














_ 
























1 \ 1 


\M- 








VOLTS 
1M PERES 


TTf 
















. J irV^j J-^aj t-LLLo ..2 . Uvi^^LajLLa O ^JlC .1 

• J^ajJ Ld}UJ .4 .9V Ajjli^i .3 

7 Segment *jtj-<i »M»tl cjii jL^laVi 3j^j ^8 ^j-!i J^j^ ^-%>^ c?^ 1 <-a>*^' 









li$>llj iluu-JI Sj^'ifl uLJiJlSJVl 



( 23 )&>£ 
Segment TjjIj^ja^JIuIj 












-^Wr 




-fn 


1 


^Mr 


/ /-WM 


1 

-E-9V 




M 




T" 


1 





23 JS^ 










iu^ii v*^ 1 'J^e^ 1 £i*>ij&tti 






. 1KX? CjLjjLLo 8 JiJlc .1 

.9v ^jLL^ .3 



7 Segment ^Slj-i. j^JI cili jU^Vi sj^j ^ 9 ^jJi J^3>j ii>ia ^ ^jjoJI 









li$>llj iluu-JI Sj^'ifl uLJiJlSJVl 



( 24 )Jj>*j 
Segment 7&\Ji£uJ\u\i 





u 



J 


com 




r 


p^AAr 




-w—\ 


1 


h^A/V 


/ / 


-AAA^ 


1 


^AAAr 


u 


^AA^ 


= ® 


— H AAAr 




^AAr 


T 


, 



24 JS^ 




J , ^«*^j (J-<-3j ?-LLL<3 ..Z . 1 JSuiZ <JljL<ajlJLa O .SJlc . 1 

. J^j3 til>Luuf .4 .9v^jLkj.3 

7 Segment 7=^ij-<i > imti cj! j jL^iaVi 2 jl»*j ^ ^j-" J-l^jj ^%>^ ct^ 1 <-A>*^n 









li$>llj iluu-JI Sj^'ifl uLJiJlSJVl 



( 25 )Jj>*j 
I4ULSJ jL^?! 3 Jb-j 3f Li 1 3>3h 
7 Segment &\J*puJ\u\i 

4_a^L*JI s^LlsV JjJj-iil t-LlHI a I Juir" ml (j ^-1 <nj OJN x-iis^l < jr lc J-na^lj Ji^irtll ?-LLla J-^=J f<U j'-i-^' 




1 



— ^vw- /_/ -am 1 - 

a 



25 J& 










l£>tlj lixmii 3>^-'5fl uLJjj&tf I 






. 1KX? (JliLajlJLa 8 JJlC .1 



:jj>£)l jrf&AAJI 



7 Segment ?^sij-<i *-yuA\ cjii jL^laVi bjcvj ^ \$\a\^.> ij^yi J-l^jj ^j>1= <_,!£. t-ajjiiJi 



sujiltluU^tU 









4^jilj iluu-JI Sj^'ifl uLJiJlSJVl 



( 26 ) Jj>w1I 
jjju jLu ^;>«14l jLu)l JjfSBJ 3^jIj 

jjTn.ujij-1 Ij^jJ I Ajjflj^j (jia aie : " -i-ij-J Jl!^j ^*-£>- ■^■^J- Ui jLp J! J Q*i ' "M J'-p-J' (Jdi -5 '^ 2jJl JLlI Jui (*J-23 

. 4_ajLHI 4_a_jJ2 <-.<>. A Vtl I ^l^ -i-SpJI ^Aji 






, c 0.1 1 

m tri 



50K 



W- 




1K : 8 ohms 



*SW2 |*1SW1 



% 



3 



26 J& 



.0.05MF,±^« .4 

.Sv^Lkj .6 

. 47KX? 4_ajlJLa .8 

.2SC945 j^uplp .10 



0.1MF,^« .3 

.(Jj^sjj J i^q T-LliLs .7 

.jUJviif Bj-iiHa 4_«jlJLa .y 

.(J- Li ^ a ^j tiJ}L<-u 1.11 









iu^li V*^ 1 Sj^-^1 uLJjj&tf I 






:ujAiilulia^fcl4 









4^jilj iluu-JI Sj^'ifl uLJiJlSJVl 



( 27 ) jJ>wll 

_>Jj jjj_txUij_llj3 aJlJcTLi-uj <_j Jl_iJl<5 (j—o ^jj ^— ■**'" liwjjv j j A , ^» « 1 1 jjLLs tljj-i^a Jl_jJ^jj 2jjI JlJI 0j_ii AJ-Sj 
^j ,>»tl 4_ojLSJLl (jyic 4_xjjjiaJI 4J3LL3JI 1 Laj S 1 ■■ J_lcj Bj-ljljJLI 4_ajLSJLl (jjjj-La (j-C- '"'J '^" -^-^P ila-j^a Jj^— • 1 lj 



S.P. 




27 JS^ 



. 2SC945 j^uplp .6 
lOOMF^L^eJ^* .8 



.Q.Q5MF^i^ .5 

. lJS.£if4_ajlJLa .7 

. 3v ajjLLj .11 









iu^li V*^ 1 Sj^-^1 uLJjj&tf I 






:UjJLii!uLiJ$*U 









li$>llj iluu-JI Sj^'ifl uLJiJlSJVl 



( 28 ) jj>wll 
Jfbl 4xwj 3juj i^U J**J j^Auill u>tf JLdp 3jjb 



^^ij^^, 



Jlst 1 1 11 < <_ijLjjLa / 



^_jj>~ jjjL-uaJul j-iLLa Cj^-us Jl_J^jj 2j_iI JlJI ^Jl-A (*J-Sj 



iV liiJij 4-2-»L<.g]l 2jjI jJI jj-a J3-L3? 1_L& Oj uaJI JljJjI! 4-iLajJI SjJll <jl ^ajL-JI 2j^l jJlj 2jjI jJI 



IK 

— sAV 

W 470 



X 



-— 9V 



T 

10I&, 



05 .05 

-II — II- 



^ 




28 J& 



« 



0.01ME, ^« .4 

.jji^upl^j .6 

470MF^L^=,^ 1 =,.« .8 

.IKD^Ll* .10 

.(J- Li ^ a ^j liJ^Lml . 1.Z 



0.05MF ^i^ 2 ^ .5 

.IOKD^jLu .9 

.9vijjLi^ .11 









iu^li 2buutiJI 'J^ - '* 1 £L*>iJ&ttl 



.5UJVi^ 2j_L!LL<5 4_<5jLS-<3 .13 



"il A"^— . t I a I JlJcTli-uLj (Jjlsl (j-«j-! J J-fl-Lj3JtJ I j-iLla dsjj*a J4J5J ^- 3 j^j LeaJI <LajL2!l a. I JlJcTli-u I 



:ujJLii!uLiJ$*U 









li$>llj iluu-JI Sj^'ifl uLJiJlSJVl 



( 29 ) jj>w)I 

<Jl!j_t,a Jl_J^jj vJJN (Jjt i"i" x_tiajjl 2— (J-t^jjIj J ir^t aJl t-LjJla *_tisjj I flu i^wp Jlsu 2j_iI Jul <>Jui <*J-23 




. (Jjja^s (— aLa ..Z 

.9v;bjLL^ .4 
.O.IMF, ^ * .6 

. lOKiQ 4_ajlJL« .8 

. lOOMF^L^^ii^ .10 



.jjluUpl^J .5 

.IOMF^L^^^^^.7 
.202K^^L^ .9 






uLJiitSJVl uLwLii iiji Uj4li <U*«JI »>ft- f 2l uLJ^JVl 






tujiltlulia^U 









li$>llj iluu-JI Sj^'ifl uLJjj&ttl 



( 30 ) jj>wll 

4ia>wJI uljLuu jw JL)$J SjJb 

J i^i^llj J_^3jJI ?-LLLa J-»^J Jl-Lcj J-^^' ^t- ^^~ffclu I oflia (J^ 3 tj^J^Jua O-* 3 «jjl jJI o JJt QJ)^~" '"'" 

. <Iaj_iiiJI <JLsIjLj_<_u djjj-a 4- l i T uj Ljjj<a * 1 11 \ (^QjLjj 



IK : 8 ohms 




30JSL2 



.0.05MF , ^ « .4 

.JjJj-La 7-LLLa .0 
4.7KX? 4_ajLiLa .8 

.220KX2 LyLL. .12 

.Jjj^jj LdM-ui! .14 



.0.1MF, ^« .3 

•J '^'°jj iS JUS 3 ^- L ^- A ■ i 

.50KQ-^ 3 [2* .9 
.10MF ^L^^cJ^^.ll 

.3VAJjLLaj.l3 









iu^li V*^ 1 Sj^-^1 uLJjj&tf I 






tujiltlulJa^U 









li$>llj iluu-JI Sj^'ifl uLJjj&ttl 



( 31 )jj>u)I 




31J& 



.3v Ajjliaj .2 

.lOOr^LL* .4 

ATKr^jUa .6 



. 2SC945^ 



. 10102^1^.5 

.220X2 4_ajLiLa .7 

.47KD^L^ .9 









l£>tlj lixmii »j#"M uLJjj&tf ! 






tujiltlulJa^U 









li$>llj iluu-JI Sj^'ifl uLJjj&ttl 



( 32 ) Jj>u)I 

2m*\ IH^t I ^U ^*J £Ua« 

jjjJLLj 4_! 7=_4_txij i«L_ij>o jLllU L^LajLLo ^j-^j A^-"> aj_23 L4JL2 4_jjj_*iaJI 4_ajLSJLl (jyic. rj t^aJI 1 Laj 2 1 ■■ J_lc 
*_*j>iilj i^_cLl!I (j-L_> 4_jiaL(JI Jj ajejj (^LjJLjj jjTLi-ujiJ-) Ij^L? I is JlcLJ2 (jyic jLl>oI Jl^jv J^ulaj (ftJJ^ LJ^lS- (j-3 
i^j)" 1 <i a JL-Jjirelu 3j-l<Ti_U 4_ajLSil aj_S3j »j ('s>\\ *—uA\ ^l—illl ».^_, tiaj ^LlJLj A q^LjJI 2jjI JlJI J_«jlI^ 
«L (j-*-*- 4 (^jTi-i.u.1 (Jj_t-ajJI Jl_lc L_jj=x-jjL«^ji jLjjJI J '^*°i aL tiUi Ji-»-JJ lA-*-* 5 t^gTi-i.u.1 (J i^aJ (jy^>- iiVLiis VI 




32JSLB 



.4_4j=]L>~ i— kLa .Z 

.9v^jLL^ .4 

. ^Lu 2 jjlc .6 
. I OKX? 4_ojLia .8 

. 4_j_i j_tia 4_ui>~ . 1 (J 

.{JJUU3JJ dl*)\-LJj\ .1.2, 



. LED ^j^^JJ d^L <^Ld .1 
.2SC945 j>l-^i^ .5 
.2SC945 jjWhLh .9 






uLJiitSJVl uLwLii iiji l£>tlj <U*«JI »j£- f 2l uLJ^JVl 



.jLjl!l 2 J-<i I§_ *>J=uSil]l J_ Bj-jJuil <-ajLSilj 4_jjjjiaJI 4_ajL2il al JiielL-ul 



tujiltlulia^U 









li$>llj ?Uu_JI S^'-l uLJiJlSJVl 



( 33 ) jj>u)I 

____Laj V C 4jl_c_J1 j_Jl__U < In "i^-ill aj-^jj 4__u_I_iV1 CjL^U lL-L___!L ^Ij-jJI aj_2u j_j_>IjJI j—ilj-) -f_ 
j j j ^-—i "ill 4jlpf f*JJJ ^?~J-»' o\- (*d>---^ <-l)l jUf r<U- <__U_i Jl*jj I |g <tj Ijj j ^bjlLiil ^J-U -i-5_p J_>J_s_L> ^I^JI 
L^re_»_<ij3j L-t^j i^-xjj 4_!j_*J>l 4_jvjJJ Jl jrTi > »L iLj___=__il sjjljjl ^J-Sjj jjIL_-,jj_)lj__!l <JJj--= (j- 41 **-**.>^ "'- )L ^ 
4_aj_2_U (3-Jj-t= (j-C 4_j ^^-i-fcHJI a__j _£Jl-!1 <__ij____JI ^gj)" 1 u a 2_)Ljj_> ^J-Sjj 1 flj'q <_i j_Cj.ll j_^C <__il_i_j__JI ,j_a 
(j_a JlJJ^ L-4-9 4_xi___ic__LI <__!l_)_y__tl J_L±_____J AJ-Sj l_£_i I n-" -1 4__.1_4___JI (__!! 4_jJL*JI __)l_).j__H JJJ-a *-Loj 2j__i_J,l 

.J____al *.l_il (_-Ia-u 4_l»_>oj j_olj_!l 4_l__L__i_-. 




33 JS^s 



.Jjjj-La ^Ll_La .Z 

.47MF ^U^f-z- «- £_=** .4 
.0.01MF ___!!__=_« .6 

.47KX? 4_aj___<a .8 

■ 1QQMF ^l,^ _____=_« .10 



.9v^jLL^ .1 

. 4jb_L________-J fij-sl-l .5 

.lMFe__i_=_..7 

. 1 JVi_: 2j__j_la 4_ajl___a .y 









iu^li 2buutiJI Sj^-^1 uLJjj&tf I 



.470Kr2^L^ .16 
. 0.0 IMF ^i^*. 18 

.(jyjIj-A .20 



. -itjLa ^=^J 220 < aa^a a 

2oU'74r) jji L-u jplj3 

.680102 jl^l*- 



.(J-Li^ajj <_fJ^L<-uI 



.11 

.13 
.15 
.17 
.19 
.21 






tujiltlulJa^U 









li$>llj iluu-JI Sj^'ifl uLJjj&ttl 



( 34 ) jj>w)l 



(^LuJI -Sj^J Jl ^-aLtisVLj dijjLaaJI ^jTn-u-a (J^jLlSJ j_iIujJ,I ^aLtial IJlC La 4jL>L<-a]l cjJjIjJI 2j.j=l2 (J-oAj 




J '^>'°IJ (J-^J 7-LLLo .4 

.(J^ta cJila .0 

. 2SC945 jji^ii^ 2 ^,.8 

•jLp (jjjLjJa j_iluj_a .1U 

.<laL=iILa 2jjI^ .12 

.^IjLajj^U IOO^Ll^. ^,^ a .14 

.ajl jlj^-i 1(J 4_djLiLa . 16 
.aj? jlj^ OoO ^LajLiLa . lo 



.ajl jlj^-1 1 4_ajLiLa .1 

.eJ^2 9 AjjLLj .7 
.i£.U- .9 

.^IjLa jj^L* 470 ^Lum^b < a^a « 2^.11 

.jijlijt^yUO.Ol ^U.j^Ljii^z^.13 

.RFCcJ^.15 

470102^1^ .17 



-126- 









l£>tij v*^ 1 'j^e^ 1 £i*>ij&tti 



^.20 



.0.00 IMF, ? ,^ a .22 



.^Lo 2 ^,.19 
. ^l^ .21 






:Uj^iilulia^tU 









l£>tij v*^ 1 'j^e^ 1 £L*iiJ&tti 



^fti* 23 






( *to*5f|yyuwi JA )*|jYligfLu* 






(WJ 


Lu^ 


V 




juLutil 










3 Jb-^l j* u j J£ll L^uioSj (yLJI <iiiliiinfl?tl u Ijl^tl liA Jawj 












1 










(jjjLjill jL^»- *~a ^^JU^^sJI 7-1 WroU (J-^J 


2 










S^jl-5 <^_ S^oiill <Laj LaX 1 (J-^J 


3 










l$j!jjJ! ^^ic cjL^i^J,! j_i^fljj o-stji 


4 










i^lpllj ^IjU! ^ cAii^=i! J^j 


5 










LED *ja^U ( g^SJLl ) <^cLJ! ^LoJ! ^^ia 


6 










j ifllLt-ujo !>U 1 ^j^-^- 9 


7 










jj njI^LuLaj < fTl 4 La t hIjj » Li^ (j ^—jJ 1 JUJjj 


8 










^U^I^I^L^IaJ^ 


9 










jI^LaVI JJuCLa a 1 Jiiejjjj Li S^-tilLo 4_4J«j JyJjJ 


10 










jl^iTi 1 (i VI ("UJl^. i—jjuj-a S^Jilj (J-i-^J 


11 










S vjlj ^_ ) aIL_o vjLlj! (Jj-oa 


12 










^jjaiaJI ^^jjLuJI »l JuJcjjjjLi ^ 1 imULuLo ( h r"il^3 S^jlj (J-^J 


13 












14 










/ TcJjI^ji x j 1 nil til! j jL^IojM SJl>.j ^j^i 1 f^jJl S*Lisl S_pJi!_i (J-i-^J 

Segment 


15 



<U«bUlSJl*->JI 



XuliJISjuJI 



pljjj 

l£>tij v*^ 1 'j^e^ 1 ZLJ3J&1? i 



( * 


jYl yyu&l JA ) *bVl ^>ua4 


>wLuJI 




(WJ 


Luj> 


V 


JtLlKll] 










SJb'jJI j* ujj£ll l^xttoSj t^JI AAuaiiJI u ljL$tl Lb JawJ 












Segment 


.16 










7 TcJjI^ji » j i ii tl ijii! j jl jtAVI Sjl>.j ^j-a J t*\P' 2*1_J»I SjjI j (J-^j 

Segment 


.17 










7 TcJii^ji » j i ii tl ijii! j jl jTaVI Sjl».j jjjo 5 c^^P' S*Lisl SjjI j (J-i-^j 

Segment 


.18 










/ ?iujIj_<jj * j i n II Cjli jLgIo2(l SJl>.j (JjO O f^jJl S*Lisl Sjjl J (J-i-^J 

Segment 


.19 










/ ?<ujlj_<i » j i n II CjIJ jLglejn SJl>.j (jjfl / r*^J-tl S*Lisl Sjjl-5 (J-i-^J 

Segment 


.20 










» j i ii tl iJLlt j jl jIAVI SJljs^j {j-a O *Sj-Jl S*l_tisl Sj_jl_i J-i^j 

7 Segment ^ilj-i 


.21 










/ ?iujlj_<JJ » J 1 II tl Cjli jLgIo2(l SjL>.J (jjfl " t*\P' 2*Uisl Sjjl J (J-i-^J 

Segment 


.22 










7 ?cjjlj_<i » j i ii tl ijlll j jl jIAVI SJl».j ^j-a U f*\pl S*Lisl Sjjl J (J-i-^J 

Segment 


.23 










7 7^lj i"i » j i ii tl ijlll j 1 j 1 a 1 ^-i j jl jIAVI SJljs*j S*l_iisl Sj-jt J (J_i^5j 

Segment 


.24 










-i-J^La jLu Jl jj£i i ii U jLuJI (Jjjjo Sjjl J (J-i-^J 


.25 










» j) i '/"i t Li (J-aJtJ jj A i r-> * 1 1 iJ1jjj^5 ^tHJ^ Sjjl J (J-i-^J 


.26 










J il^l 4_LLa\ S>IIiU r" Q ' ga II 1 (J-cjfcJ jo flj^ajul Cjao-is JujJaJ S vjlj (J-x-o 9 


.27 










(__>IiLi!uj ji^Jua (JLijj^5 Jy-t>^ "LP'- 5 Lr'^J 


.28 










4jsSv»(iuJI CjljLu_u Cja-i-o JuuaJ Sjjlj (J-x-o 9 


.29 










■ 4j 1 iMl^iLuLa jl jjl Sjjjlj (J-i-^J 


.30 









l£>tij v*^ 1 'j^e^ 1 ZLJ3J&1? i 



( * 


ilf 1 yyuui JA ) *bVl ^>uw» 


>uLuJI 








(MJ 


Lu>? 


V 












dJb-^JI j* uj illl LjxuoSj ^J 1 «ULua<ull u (jl^tl Lb JfctuJ 












4^u-ol i n"*JI /-JLc /— jaa-o rLlia (J-*-^ a 


.31 










JJ~ ' "jj- 1 LPj 4±al ^— ila S^Jj! J (j-a (jj^~ '"'_' .Ji^'J "LP'- 5 (J-^J 


.32 










OdJ> L '- u £pLPj 4laL^=^i 2j^l J (^a OJ)^" 1 ".' _fcpL> ^l- 5 (J-^J 


.33 











iu^li V*^ 1 Sj^-^1 uLJjj&ttl 



ujJU!(^2j 



ujjmiuL^k« 



i^^L^L-Jilu^lialluljL^jIJAJUIi^-^^Uli V fay* pay'iUjM tl* £ ujJJX\ t\i\ fab 

•>hsU»JI J4 djjil &U>I uj-UAJ j&gjSi^t 



j£* JAW 

jaw Lu>? 



(321* 



j2l4 jlw 






^jjLjj^^JI y| j .M l 2j_j!j 






jL^s. j^s ^Sljj fl^H ^ ," - ^1 1 J-^jj f^ 



Sjj! j I§_ Zj_i»*iU LajLii! (Jj-o^j all 



iSjIj^l iJ*- oLi 



^jljlllj ^JIjjJI (_,!£. oLii^J.1 J-ua^j all 



LED *j^ ( j-JJLI ) ^LJ! ^LSJ! L 



jjluu^lpll (j^scij all 
(j.iijl-il («<lj < rllrt 4 V-i i nl^j » Llj g ^-jj I JljJjjj all 

jljJL&V! JJulLo al Jlidj-uLl cj-LJu-a 4_«JlJ JljJjjj all 



. lji\ j J-^JJ f.H 



2 j-il.5 ^_ jo" ' 'm-)IAj i /Jj-aa-) all 
-J ^ t imULLLo < fl m.L^u 2jjlj (Jj-o^j all 
r iijkLULa l_d liL^a 2j_jlj (J—uo^j aLJa 



<U«bUlSJi*->JI 



XuliJISjuJI 



iu^li V*^ 1 Sj^-^1 uLJiJ&tf I 



( SjL^«j J2jS Ja ) »bYl ^Ltt« 










i>u« 


Id* 




>uLuJI 












4bL2Jlj3i#jJI Ja UjdUl 1 flA^oSl ^lAiLuadllluljl I*' * M* liAjfcwJ 












7 7ej|^_lJI » J 1 nil tljl i jL^Ia^l 2 Jl3~J JjjJ 1 fO_pl 3*Ll^i 1 2jjl J Jj^JJ aL-3 

Segment 


15 












7 7ej|^_ii f J "ill CjI j jL^IaVI 2 Jls~j Jj-o Z (0_pl 2*l_Lal 2jjl J Jj^jj aL-3 

Segment 


16 












7 7ej|j_ii » j "ill Ci\ j jL^Ia^l 2 Jls~j Jj-a J t*^>" 2*1-1^1 2jjlj (Jj-o^j aL-3 

Segment 


17 












7 7cjlj_<i » i mil <Jll|j jL^IaVI 2 aa~j Jj-a 4 f<i-3j-!l 2*Ll^I 2jjlj J-1-3JJ aL-3 

Segment 


18 












7 7cjlj_<i » i mil ol j jL^IaVI 2 JLa~j Jj-a 5 fOj-II 2*Ll^J 2jjlj Jj-3JJ aL-3 

Segment 


19 












7 7cjlj_<i » i mil trulls jL^LiVI 2 jlj^j jj-a 6 (<^9j-!l 2*Lit 2jjIj J-^jj aL-s 

Segment 


20 












7 7cjlj_<i » i mil i—>\ j jL^IaVI 2 Jls*j Jj-a 7 f*^jJI 2*Lit Zjjlj Jj-3JJ aL-3 

Segment 


21 












7 7cjlj-<i «i mil <Jli|j jL^IaVI 2 aa~j Jj-a O (OjJI 2*Ll^I 2jjIj Jj-ojj aL-3 

Segment 


22 












7 7cjlj_<i «i mil i—>\ j jL^IaVI 2 aa~j Jj-a 9 f*^jJI 2*Lit 2jjlj J-i^JJ aL3 

Segment 


23 












7 7cjlj_<i » i mil tHi( j jL^IaVI 2 Jo~j £y» r»-3j-!l 2*Lil 2jjlj J-i-3_JJ aLS 

Segment 
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7 7^lj— "< g-j mil ililj l(j \n\ £ —i\ jl glaVI 2 JL^-J 2»1_ Jal 2j— 51.3 J— uaj 

Segment 
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jj^la jLp J 1 ^«"i t n U jLjjj' oki^*^ "J -1 '- 5 (J- 1 * ^ 1 1* 


26 












,^L J^ ,^l O^ ^ 2^b ^ All 
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J^l ^ 2^1 ^ J^3 ,^1 o^ ^ 2^b J^ All 
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iu^li V*^ 1 'J^ - '* 1 ZLJ3J&I? I 



( Sjl^«j j2j! Ja ) »bVl ^Ltt« 










i>u« 


Id* 




juaLull 
























(_)I(Lti) ajSJLo Cja-Lsa --^9^ *^>*'-^ Lr 1 ^ 3 ^ (* 


29 












a U. v ( ,, 1 1 Cj1jLu-u Cjo_l£3 <- Jl ^9-* *^> j '-^ u- u=i 3- i f*^ 
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■=* j ' "J '* * J' 1 -*- 1 ! *^> J '-^ Lr 1 ^ 3 9 -1 (*^ 
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4-U-Ul L4IJ>J| /j-lLc. /—Jfl-tJs 7-QA-CJ (J-Li3 aj aLS 


32 












j|ftj lu i>j1 >3a d-Ldl ^— -iLq 2 J->'-5 (j -0 L)J?^~"''"'» 9^-^'J ^.J- 1 ^ Lr 1 ^ 3 ^ (* 
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jjjo" m i>j1 >3a <LLql ^— -iLq 2 5->'-S (j -0 (J-J)^""" 1 "';? 9^-^'J *^> J ^ U-^ji (* 


34 








cvkTIq II LUjiiJIg .^inl l pilnlll nnlnll n iiiinq q 1 1 



■ 



J* 
I 

6 















^bujjtttj >Ijj fLij! 






^ujjjjg 4-t^v 55 sjl^^ju j»L4JVjS>muS^ji 






4_jjj^1^x]VI 2 j fla-Vl * 'I ' ^> a <J1jIJlj ( (jt _iJjL1I (jj_SJI (j-a cIsLj-ujuj 2 1 ^_ ) LaLc (yCu-a (j_a j-I^jI J_La 
(j-t-J J— >Hj1— lXI aLsJlILj L&jjIjJ *_a^>o 0_)L=3 (j I Jl*jj_uj1!I (j-a 4_cj_u^t/a dsLvjJ (jyic L^jj-^jvl jJilj_S Jllo " ^_ 
4-lU.c jl >-ua."iJI 4_Lla^. 2_ *lj-<-u J^jLiilj <— iLj* uaJb 4^_JLa C^JL^= ^Jl 4_JL>J jjl 4_^j^"^-,JVl CjIjj^U 
4_$_sJl2JI <_jj_l*JI Cj_2^LjJ L-(J <— i'j-J-*- 4 <— !>4^ 4 ^-j , U a dlLvjl^s j_Uj1!I dsLvjJ (JLiol Jl*j Jj^-— ■ I J < <UI j LsaJI 

.^Vl 4^1^- ^_j r,^tl JULI^ajj .1 

. 2jjI jJI 2_ 4 >j U » 1 1 «Ja2JI ^yic (_3jjlL!1 4Jj g , i, .2 

iaLtJs^ AJj^KJJ * J-* 3 J daj_Lar»0 Jj ^-— I «a ' ii«_jjv j_jIjJl!I x.-U^>iJ ^_ <LbJ_>JI ill Ljjv jJ j_Lj=iIl! I a I JlJcTh-u I .4 
• lj^~ M~Lagjgf ejju^a <1jLiaJ=ij L^aatcJDj 4_jjj^lij=xJ V I j-^aLutJI 






: 3JAL? Ji«s>i ul^J . 1 

JuvU C^-pjOJ a 1 ^ N I j i Qij A ,^«1l £j_^j _SJl_C (jr JLc (_£j-IL><J 4_jjj^1^iJ1 4_j>.jJ (j-C 2jL_lC (_5— &J 

:p-l_jjf (JJ-Cj-LiiJI dsLvjJ 

.(jjjLrtjJI £jjO ^ fl^-Laj I fci^a-j Juvl ^^ylaJLa j 4 j Sj a j ^'°* d-iLvjJ • 

. (jjjLrtjJI (j^3 4jLaL=j ^ fl^-Iaj I g-t^>.j Jl»-I ^ La » a j ^*<* d-tLvjJ • 

.(jjjUti!! (j-a <laL=3 ^JLlLij L^l^jvj ^ t~> t a j-li£ cIjLvjJ • 

. <^U l^UI ^^i\ jLa^V 

' .^ T* ^'J-^i ^'^V (J - ^ S-Sj-^-J-a ^jjJ=lJ ^jIj 2jjI JlJI cl-t l_j jJ=_a *_j^jv (jj-^ 1 *— ^J-*-"' '— ^-"^ -^ 

.fij^ljJI j-^aLic J^=l3 4_aj^UI (j^jLa^l jjJlSjj Ju J-itl! J-l^aTl!! 

4. * ,^»\t a j_^3l_L«J| .jj^— ■" V lH^j^o 3j_jI jjl j-usilc (j\j 4_j_<-ul_Laj 4_j£L~3 cljLvLvtLa <-dj3 S- 1 -^ -J 

4j^-ij" , u^LJI «Jcl2JI l_xj=3jHJ 4_j£L^i 4jvLxl^j tiJj3 4-^ <— iVjj^a jf clsLaia Jjj^jj 4_JL>- £- -4 

.(Jj^sJLl jl ( kLaJJ 4_aj}L!l C <-±£uJ I J-*- Lm-aj 

. ^jjjjLla <jvLvu-a <-dj3 4-*-><J 3j-il JJ*I I§_ (_£jlj^v j i^ir -S^>-J 4.JL-*. I§_ .5 

. ?-^LuaVlj <JLj-LaJlj *_iAJ*-i!lj ^-luJI ^ Lj i ■■ 4jvjJJI ^jj^-— ■" (ji i— (j>o .0 

. <_L>jVl cuL^LSl L^LUI cuLaLvJLI JlU u>j iJLaL^La Z^b j^j iUU 2_ .7 






iUitillSjull 



Uj4li ~4»mJ\ Sj^-Vl u Lujjttttl 



Xuji^V! jJljjai u^ 4AUbjkaaifcU^^! ulj^lj JJUd! 




.JuU^ill^yjI.l 










Ujtlj luuJI Sj^-Vl U Lujjttttl 



•O^J^ 1 ' V c 



^^^.2 




.( lL>j_Jl/j) *-Ll2 <JT.3 







uLui>S^V I uLwLii litf 'tejU } *WJI S>^Vl U LiJjjSttl 



.( JljLji^JI ) <jii>Ll^5j1!I ajL^J tlaLSJ.4 




.(JjjLsJILj (_^3L^ 1 fJLp ( n^Lul £yi $■ j i 1 r^t a (_)i3^v. J 







uLJji^Vl uLwLii litf 'tejU } *WJI S>^Vl U LiJjjSttl 



ujbeJjl 4_j1iV i^nv J^Jbe-a • 










Ujtlj luuJI Sj^-Vl U Lujjttttl 



$ 



-K- 



£ 



>uul£ 3jJb la-daft 



t SjJldJI iaxkitiJ 2u}}UI u l^kaJ I pl\ 



-M- 



[-q> 



. ^1 or Jalaita J I ^jJaJJl iLa.la.3eJ, I (Jjj^j .Z 



. l5jJlJ! ila-iiaielll . I 







iUitillSjull 



Uj4li ~4»mJ\ Sj^-Vl u Lujjttttl 



-uL>JI A I JlJt" I llU 1 H tt^l Vlll . 



i i i r 



H 



tiJLJjj 4 j ( nl^e-LlI 4_^JI ^yji ^ys V-us jJ I (Q-iSJI 4_La_<_u l^j j_j_jjaJ I 4^vjJ (jyic (jyJLc-itJI i La La be I ' (*-<-" J -4 

.4_^_jl! ^LgJJI J^xAJI JjJl^cI! 




. (_)^5L^5jJI aISJu 4_ajjjjjJLl i La j Laj>J I (jyic ( _)*3L><JI Jjj.a^LlI dajj-iiJI *_iis^j (*J-2-i .5 
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.Jjj-oMJI lLij^A!! (JiiLu (j^o jL=itl!l Jl»j JJmi (jls^o ^LkJI J^jL»JI 2_ i»»^ill » •'*'* .7 







uLui>S^V I uLwLii litf 'tejU } *WJI S>^Vl U LiJjjSttl 



.(jla^jsJI (Ji-'-i (J^sLsJI » tia ) . 




4JLJ2.S 25 (jjl 15 <j-a LjJ>23 (j^J (j^beJjl 4_jlil (j^o. 4_j^L=s 3Jl4 ^j^JI Ji*l-S 4jv^1!I tiJj3 .9 



.(J^Jb*.!! (j-a l^rtjb ill ».L1L LflLmAjj (J^JbtJ,! ( j-a <J>>^i!l 7^>->^ -lU 







uLui>S^V I uLwLii litf 'tejU } lixmii S>^Vl U LiJjjSttl 



:vjl]l (j-a Jjj^a^Ul tIajij_iiiJI (Jjj-i . 1 1 




. xJaiJI L_*-j£=ij3 L)\ i ~~ ' a L^i^^' (J^J^' (*' Jtielu-uL <jv^i!l *u^ielu IJljJ . 1.Z 







iUitillSjull 



Uj4li ~4»mJ\ Sj^-Vl u Lujjttttl 



>>^iJI (jyic Ifl* tr>\^a t_x.nl>. ^J^___=JVl » U(itl i .-— ij-j .1.3 




.pus-tltl 4- ^>UaJI oUlj^l £_Lu1 £* ^^lll 2_ ^ujP^JVI giaill f b_L ^ . 14 







iUitillSjull 



Ujtlj luuJI Sj^-Vl U Lujjttttl 



.fij^ljJI J-*£. £ys Jl==LjU tiUij 2jjljJL ^^sLiJI ^Lj^^xJI jjLt^siL 2jjljiJI J-^s^J .15 




.[fj ^aj>UI djIjLiTLvVI J-gJU ;>frflj aj^ljJI J.a.e. £y> Jl=L1!I Jlaj .16 






uLJiJ&ttl uLwLii litf Uj4li iuu-JI Sj^-Vl U LiJjjSttl 



Ji)^ 



.: ^Ltll jJ>uN J*£^2£jLJIu^i»*ll juJl 



-W 



iLal^j i»-jj9 f«uij^3 a>5t.i 

s^ljd! tSjJiiJ! .UUUI 




O 



O 



^1 >lt J„.tl,UU~tl 












^(^2j 



.til! ju ^aLkll 4JUJ1 4- A-a^L»JI *_ii= J-ulall] 4agtl 4_Jbl2 ^JlC 



( steVlyyuwi JA )»bVl^lu« 






(MJ 


Lu>? 


V 


JJl2^A 


>uLuJI 










3 Jb'jJI j* uj Jlitl LfutoSj (^JJI dULuailll u Ijl^tl Lift J*mj 












l_£j_La_<JI <.La.La.3eJj r«-<-uJ 


.1 










(jyla-c Jl ^jJiiill iUI-i^I Jj^>o 


.2 










j-ujill 4jvjj (jyic (jy JLaJul i W> v> se 1, 1 r<U-uj 


.3 










4_ajj-ujJ,l i La j Lai»J 1 (jyic Jj-^^L!! dajj-tUI f-i-^J 


.4 










i_aljJo^?l AjLgJJ 4-^aL>JI JuL-u^JI *-*Jjj 


.5 










(J^L^J,! (jla^o (_)^L>JI (J-aL=»JI 4_ <jv^1!I f-^J 


.6 










*UL L^clcj J^i^ll o-a ^UiiVI juj <jv^1!I rlj^l 


.7 










jj^^UI lLu^AJI 4_!1jl 


.8 










I^jJoJI JjjjJI -JjuJel^L 4^^i!l ajS. 


.9 










' 4 * ** ' J A t— <-ma» 4_jjj^1L^xJVI * La flJI (_i_j£=jj3 


.10 










^jP^zxJV! £_k2]1 f UJ 


.11 










2jjI jJI J-cr. 4-a^L<-u (j-a Jl=jGI 


.12 


fljLg.Li.u.<u |_£j^l is j-a ilaL<iii!l 1 JLji (jr-lLc. <_jjJl1!I is.sLc.1 (_>.A-t^ L^j^ J' ^ 4_<ijLaJI I§_ ajlj-ila -S^-J 












u>jU!(*j$2j 



ujiUluU^Lw 






























. j*sU*ll J4 djjil &U>I uj-UAJ jSU^SJb^ll 


( 3>I^aj J2jI > ) *bVl ^>uw» 


>wLuJI 


1* 

j2£i 




J2I* 






























Lp taJdl Ja.La.3eJj j«_<jijj aL2 


.1 












Ct 1c£. <_JI ^jiaJjl JaJaJeJ,! Jj^i *lJ3 


.2 












jniill 4^-jJ (jyic ^^ylcJtJI Jalaitll f<u-ujJ aLJ2 


.3 












<Loj_»_uj_U JajM-»JI (jyic Jjj^^UI dajj_iiiJI x-uz^i aL2 


.4 












i_aljJo^?l 4jI g h 4_t^L>JI JljLji^JI ^-iJa^j ,»LJ2 


.5 












j^mi ^^o (j^u-ji j^jL»ji 2_ <jv^i!i j-^=^j aL^ 


.6 












*UL L^clcj J>L>J.l o-a ^UhjVI jlaj i^^iJI ttIj^Lj all 


.7 












jj^^UI lLjj_<UI «-HjL> j»li 


.8 












^jJlJI JjjjJI AtjieTLmL AJVjill AJ^tJ all 


.9 












L^JiSlj-a (_i_i.a.~>. 4-jJjj^^i^xJVl «JaaJI cu^pj ,»LJ2 


10 












A-Uj^l^aJ^?! » LaJLlI ^LsJb ,»LJ2 


11 












Zjjl jJI J T~ 4-O^Ljl (j_a Jl=jG 


12 





erWi 



uLJiitSJV I uLwLii Ai^ lujili iuw*JI S^-'ifl uUJjj&tf I 
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o 1424 u?jj4w — j^ItiJIj jjUJI jjl*JI 



uUJiit^Vl uLwLii Ai^ A*jjili iuw*JI S^-'ifl uLujj&tf I 



uLj^cm^UJLi 



. AjuljJISJb-^l 



Wiil O 



liLugp^zaJVI CIiLujjLjjI 4-AjJ *• 



S-^=>i'j iSJlpl'j cx^J 1 " ck^J 2 ° 



. ioSLj^aJI CiLajUXI O 



diLajLaXI Jaj^jj O 

j»jf ojjli o 



. i-ajUiXI £ajJ3 ,^iLji : JjVl ^jj-«lJI O 



. S^SIj 2_ 4j9jLXa i^oS (j^LjS : ^Lill (jjj-nlill O 



.^IjSII ^k. U^ R1 , R2 ^jLUI ^Li : dJISJI oij^l ° 



.^Jljsii t^ic iWu (R1 , R2 , R3) oLajL^ ^^ ^Li : ^ijji o^^Jl o 



..^JijiJi cy k. iiuaia (R1 , R2 , R3 , R4) ob>jLL« ^jjI <_>uLi : ^jj^uji od>^' ° 



...LajLHL jUI jLiJI S-*ai -sL^ot : (JjoUuJI ^jj-«1JI O 



jl^>JI (3>^ ^-*f^ -^^di : j-jL«-u-!1 ud>- < >-^ O 



.. (^JljIiJI ^yic Uji £jaL-aaU R1 , R2 (jrtiajLHI ^yic J^-»J( <J>^ -iL^jU (j^aliJI ^jj^^lll O 
t£)l>i]| cr^- ^ "^ J "2 LajUUI (J-uLi^ : j^liJI <jJ><£ll O 

i^jljjil ylc Siuala (R1 , R2 , R3) ciLjjIJLs thMj <_>*LjS :^_iiL«J! odj-"^' ° 



. S^jIjlII Ly i^a]l jLj^I 4-*^ t_»Lui^> :^.u^ ^jLsJ! (j£^CJI O 



. ufjljill ^yk. iLuajJll S^SIjlU SjC^AII tllljLtill 4-<j_}i <_sLuu2>. : j,,ui.c (^jlill t jjj-«lJI O 



Ajl (j_>J^ *(jL5eJ-<-uLj i^jljoJI tyic 4,l«VUt J^lj^JI 4- 'M-?*^ (1>* *-*^ ^k^i : J-"^ dJlall (jJ^oJt. 



. ^(jiit ^yk SJLaltl cJjj 1 .5 SjjLlaj ^yk Jl^»JI t£j£ jaLS : ^-<i£. ylj.ll <jjj-«j1I O 



.. ^JI^jJI ^4^. £jj~l i^'a £yIujLiaj ( _ 3 lc J^>J) c2>^ O*^ : J "' r (J^^LJxJ! (Jjj-^jJI O 



...(^IjjJI ^yic iL-ajja ilsLjLLaj yjl cr^C- lA $* , ll (3j^ l>°^ : J >"'< e ' (j*.iLuJI (^j^jJI O 



,. (_f jljjJI ^yic iLuaji! CjLjI Ujtt ^ylc Jl^JI <it>^ l>"^ : j-" iC - 1?^- ^' LfcU'*-^ O 



• iSj'j-'l' <_r^ ^ "->"<> <-^jLjjLlaj yjl ^yic J^»JI Jl>3 l^L;^ : j-" iC - (>«liJI <jjj*all O 
4_^=jJi,! jSljjJI 4- CjLajLl*iI <ol^=JI 4-<^JI J>L»jl : ^<5i£. j^WI (^J^tUI O 

4 t^— ijX\ ^-iljjul (Jjiiojj : qjj mh il (jjj-4jJI O 



=^Jll SjjIjJI 2_oLajLflil ouLS (jj^A*Jlj ^^L>J! ^j^lJ! O 



uUJiii^Vl uLwLii litf A*jjili iuw*JI 3j^-Vl uLujj&tf I 
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